Plants belonging to the genus Aspidosperma, a member of the family Apocynaceae, provide a rich source of β-carboline alkaloids, which makes them potentially poisonous. However, some of these alkaloids possess antitumor and antimicrobial activity. The present review is a survey of the β-carboline alkaloids and shows that they comprise of a diverse array of structural modifications.
Twenty-five corynanthe-type alkaloids have been isolated from Aspidosperma species. A. marcgravianum yielded 16-epi isositsirikine-3S,4S-N-oxide (1), 16(S)-isositsirikine N-oxide (2), 3,4,5,6-tetradehydro-19,20-dihydrocorynantheol (3) and 18,19dihydroantirhine (4) [8] .
19,20-Dehydro-β-yohimbine (5), 3,4-dehydro-β-yohimbine (6), βyohimbine N-oxide (7) , 10-methoxy-β-yohimbine (8), 10- α-yohimbine (9), 19,20-dehydro-α-yohimbine (10), 10-methoxysitsirikine (11), 3,4,5,6-tetrahydrositsirikine (12), 10-methoxy-17epiallo-yohimbine (13) and methoxy antirhine (14) were obtained from the seeds of A. oblongum [9] . Compactinervine (24), from A. pruinosum [10] and akuammicine (25) , from A. pyrifolium [14] were the lone strychnos-type alkaloids obtained from Apsidosperma species. A chloroform extract of cultured cells of A. quebracho-blanco was subjected to a series of separations and as a result, the condylocarpan-type alkaloid 11-hydroxytubotaiwine (26) was isolated [15] . A. pyrifolium yielded tubotaiwine (27) [14, [16] [17] while 11-methoxytubotaiwine (28) was obtained from A. excelsum [12] . Compound 28 exhibited antibacterial activity against Bacillus subtilis (MIC 0.23 mg/ml) [4] . Mitaine et al. reported the isolation of apidosperma-type alkaloids fendlerine (29) , aspidoalbine (30) and aspidolimidine (31) from the trunk bark of A. megalocarpon [18] [19] [20] [21] while (+)-aspidocarpine (32), aspidolimine (33), obscurinervine (34), dihydroobscurinervine (35) , obscurinervidine (36) and dihydroobscurinervidine (37) were isolated from the bark of A. obscurinervium [22] [23] [24] .
A Brazilian species of A. pyrifolium yielded (+)-aspidospermine (38), 6-demethoxypyrifoline (39), pyrofilidine (40) , pyrofiline (41) and aspidofiline (42) [25] [26] [27] [28] [29] [30] .
Ten aspidosperma-type alkaloids were isolated from A. pyrifolium: (-)-vincadifformine (43) , N-formylaspidospermidine (44), (-)-aspidospermine (45), vallesine (46), aspidospermidine (47) , The seeds of A. macrocarpon yielded ervinceine (53) [14] while A. excelsum gave N-acetylaspidospermidine (54) and Odemethylaspidospermine (55) [12] . 18-Oxohaplocidine (56) was isolated from A. marcgravianum [8] .
Four kopsane alkaloids, 18-epikopsanol (57) kopsanol (58), kopsanone (59) and kopsinine (60) were obtained from A. macrocarpon [38] [39] .
The bridged bicyclic β-carboline alkaloid apparicine (61) was isolated from the bark of A. dasycarpon A. DC. [40] .
A chemical investigation of the Brazilian species of A. subincanum Mart. resulted in the isolation of subincanadines D (62) and E (63).
Compound 63 showed cytotoxic activity against in vitro murine lymphoma L1210 cells (IC 50 , 0.3 μg/mL) and human epidermoid carcinoma KB cells (IC 50 , 4.4 μg/mL) [41] . Sarpagan alkaloids normacusine B (67) and polyneuridine (68) were isolated from A. pruinosum [10, 42] and A. polyneuron [43] , respectively. The bark of A. dasycarpon A. DC. was found to contain a number of uleine-dasycarpidan alkaloids: uleine (69), des-N-methyluleine (70), dasycarpidone (71), des-N-methyl-dasycarpidone (72), dasycarpidol (73), 1, 13-dihydro-13-hydroxyuleine (74) and des-Nmethyldehydrouleine (75) [44] [45] . The bark of A. dasycarpon A. DC. also yielded pyridocarbazole alkaloids guatambuine (76) and N b -methyltetrahydroelliptine (77) [46] . The oxindole carapanaubine (78) was obtained from A. carapanauba [47] while pseudoindoxyles β-yohimbine oxindole (79), β-yohimbine pseudoindoxyle (80) and aricine pseudoindoxyle (81) were isolated from the seeds of A. oblongum [9] .
Marques et al. isolated the bis-indole alkaloids ramiflorines A (82) and B (83) the ground bark of A. ramiflorium [48] . Three corynanthe-tryptamine type alkaloids (84-86) were also isolated from A. marcgravianum [8] . Five antibacterial dimeric alkaloids (87-91) were isolated from the root bark of A. excelsum [4] . The isolates were identified as ochrolifuanine A (87), tetrahydrosecamine (88), 16-demethoxycarbonyltetrahydrosecamine (89), 16-hydroxytetrahydrosecamine (90) and 16-hydroxy-16demethoxycarbonyl-tetrahydrosecamine (91) [49] [50] [51] .
Plumeran indole alkaloid 12-hydroxy-N-acetyl-21(N)dehydroplumeran-18-oic acid (92) was isolated from the root wood of A. ulei [52] while the stem bark of A. cylindrocarpon gave Nbenzoyl-12-demethoxycylindrocarine (93) and N-cinnamoyl-12demethoxycylindrocarine (94) [53] .
